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ABSTRA.CT 

In this paper, the SIGGS Theory is set forth and 
shown to be a model for educational research. The paper treats of the 
SIGGS Theory, educational research, and of the SIGGS Tjiepry as a 
model for educational research. .T^ie SIGGS Theory provides 
characterizations of a general system beyond those deyeloped pripr to 
SIGGS* introduction* .«SIGGS«« indicates that thesjB additional 
characterizations arise from the incorporation of set theory (S) , 
information theory (I) , and graph theory (G) into general systems 
theory (GS) • . Educational research is analyzed to be theoretical, 
qualitative, and performative. Moreover, theoretical researcl) is 
found to be nonempirical (philosophical) as well as empirical 
(scientific and praxiological) , and to operate i)y the rules of 
retr eduction and deduction to produce theory about the 
teaching- learning process as well as by the rules of inducticm to 
relate such theory to teaching-learning states of affairs. SIGGS is 
shown to be a model for educational research, for through it the 
kinds of elements in the teaching- learning process and their 
relations could be set forth. . Information theoretic notions provide a 
framework for categorizing the elements, and, alpng with graph 
theory, their interactive aspects. (Author) 
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INTRODUCTION 

In this paper we shall set forth the SIGGS Theory and show how it is a 
model for educational research. The paper, therefore, is divided into three 
parts: the first which treats of the SIGGS Theory, the second of educational 
research, and the third of SIGGS Theory a5 a model for educational research. 

SIGGS IHEORY^ 

The SIGGS Theory is an extension of general systemii^ theory. General 
systems theory was proposed by Ludwig von Bertalanffy and is a set of princ- 
iples applying to any system whether it be physical, biological, or human. 
The theory is based upon assumptions of nonr linearity and complex interactions 
among the parts which make up the system. Thus, there is a centering on the 
behavior of the system as a whole and characterizations are not of units one 
at a time. SIGGS Theory provides characterizations of a general system beyond 
those developed prior to SIGGS* introduction. 'SIGGS* indicates that these 
additional characterizations arise from the incorporation of set theoiy (S), 
information theory (I), and graph theory (G) into general systems theory (GS). 
Also, through the use of the logico- mathematical sophistication of these 
incorporated theories, -reater precision is given to the characterization of 

a general system. 

Set theory gives meaning to a system as a group of components with 
connections between them. A system is taken to be a group of at least two 
components with at least one affect relation and with information. Utilizing 
set theory, the group of at least two components becomes a set of at least 
two elements which form a sequence. The conditions, too, are given meaning 
ultimately in terms of set theory. A relation between components of the 
system, an affect relation, is given meaning through digraph theory which 
is based upon set theory. Through digraph theory, the group of a system 



becomes a set of points and an alfect relation a set of directed lines. Not 
only is set used, but also the set theoretic definition of 'function'. An 
affect relation is a mapping of the group into Itself. Hirough information 
theory, information of a system becomes a characterization of system occur- 
rences at categories in a classification. System occurrences may be with 
respect to either system components or system affect relations or both. 
Since a classification is a set of categories, set theory also is basic to 
information theory. 

Properties of a system are not part of the definition of 'a system'. 
Rather properties are subsets of systems which are sorted out from the set 
of all systems, because they have conditions on them over and above the con- 
ditions which make them a system. Explicit use of set theory is exemplified 
in the conditions with regard to size and sameness. In the former the set 
theoretic characterization, cardinality, is explicit, while in the latter, 
homoroorphlc or Isomorphic or automorphlc mapping is. 

The set characterization, complement, marks off the system from its 
surroundings, the negasystem. Within whatever universe of discourse is 
selected, the components selected for consideration, the components which 
do not belong to the system are the negasystem. See Figure 1- 

Inf ormatlon theory gives meaning to the categorization of the components 
and connections of a system iCcA its negasystem. Every system has inforpiation 
in the sense that occurrences of its components or affect relations or both 
can be classified according to categories. The added condition of selectivity 
of the information, i.e. uncertainty of occurrences at the categories, is 
required to develop information properties of syst^s and negasystems and of 
their states. Figure 1 summarizes and illustrates the basic information 
properties of a system (toputness, inputness, storeputness, feedinness, 
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feedoutness, feedthroughness, and feedbackness) and of a negasystem (fromputness 
and outputness) . 

Only the condition of selectivity Is required to give meaning to toput- 
ness, inputness, fromputness, and outputness. Both toputness and outputness 
involve selective information on a negasystem, whereas fromputness and 
inputness involve selective information on a system. Nevertheless, toputness 
can be sorted out from outputness, and fromputness from inputness. Toputness 
is a system property, a system's environment or the selective information on 
a negasystem available to a system, but outputness is a negasystem property, 
its selective information. Likewise, fromputness is a negasystem property, 
a negasystem*s environment or the selective information available to a nega- 
system, but inputness is a system's property, its selective information. 

Bie other basic information properties require conditions over and above 
that of selectivity. StoreputAess requires the selective information to be 
conditional, since storeputness is system selective information which results 
when one takes into account the dependency of system selective information 
upon that available to a negasystem. Feedinness, feedoutness, f eedthroug^iness, 
and feedbackness are properties in which there is a flow of selective infor- 
mation, a transmission of selective information. Conditions, hence, of 
sf** .ctive information separated by tiire intervals and sharing of seJlective 
information are requirements. To illustrate: feedinness is shared infor- 
mation between toputness and inputness, where toputness is at a time just 
prior to the inputness. 

Graph theory gives meaning to the kinds of connections between components. 
Through digraph theory a system group becomes a set of points and system 
affect relations become sets of directed lines, and digraph properties of a 
system result when certain conditions are placed on itf, affect relations or 
its group* 
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Complete connect ionness, strongnessi unilateralness, weakness , and dis- 
connectionness illustrate digraph properties of a system arising from conditions 
on its affect relations. Complete connect ionness is a property in which affect 
relations are direct directed ones and in whidi every two components are 
contained; there are direct channels back and forth between every two com- 
ponents. In strong systems the affect relations are directed ones and every 
two components are contained in them; there are channels back and forth between 
every two components but they are not direct ♦ Although in unilateral systems 
affect relations are directed and every two ccraponents are contained in them, 
the channels are only one-way. In weak systems there are no channels, since 
directions are not specified. Weak systems nevertheless have every two com- 
ponents contained in the affected relations, a condititm lacking in discon- 
nected ones. 

Passive dependentness, active dependentness, independent ness, and inter- 
dependentness exemplify digraph properties of a system due to conditions on 
the group. The conditions on the group have to do with the group component 
containment in affect relations* j In passive dependentness, components are 
so contained that channels only go to the components; in active dependentness, 
channels only go from them; in independent ness, channels do not go either 
to or from them; and, finally, in interdependentness channels go to and from 
them* 

To summarize: SIGGS Theory consists of a group of related terms which 
are descriptive of any system. These terms are set forth in Tables 1 and 2. 
Some of the terms are primitive or undefined and others defined. Because the 
defined terms are reducible to the undefined ones^ they are interrelated. 
Moreover, some terms directly characterize systems, e.g. adaptiveness which 
is a property of a system, while others do not, e.g. output of a system 
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which is a property of the negasystem (surroundings of a system) since it is 
the negasystem's infonnation whose original source is the system. 

EDI7CATI0IUVL RESEARCH 

There are prevalent confusions about research, although it usually is 
taken to be disciplined inquiry utose function is knowledge production. That 
is to say, there is agreement that research is rule- governed seeking of answers 
to questions so that the answers are adequate renditions of states of affairs, 
but confusion arises as to what is encompassed by the terms 'knowledge* and 
'states of affairs* and what are the rules to be followed. 

*i&iowledge* is usually taken only in the sense of knowledge of that, 
the usual propositional knowledge we all recognize. An instance would be 
knowledge that veroal responses can be taught through differential reinr 
forcement of successively more effective approximations CSkinner). Knowledge 
of that one and knowledge of how are overlooked. Knowledge of that one or of 
a unique thing is best exemplified in art appreciation where one comes to 
apprehend embodied meaning. An instance would be war, death, and destruction 
as felt quality of the organized broken planes, jagged edges, and blacks and 
whites wfcich is Guernica . Besides this qualitative knowledge, there is 
perfomative knowledge or knowledge of how. The know how of Picasso as he 
worked with canvas and pigment to produce Guernica is an illustration. The 
neglect of qualitative knowledge «nd performative knowledge has largely 
limited research to the-propositlonal or theoretical. But surely one can 
engage in disciplined inquiry with respect to that one (so the appreciator 
does or sh.H.id) and with respect to how (so the performer does or should). 
Besearch, therefore, can be productive of three kinds of knowledae: theo- 
retical, quallxfc.ive, performative and so is of three respective kinds. 



Another conlusion arises because states of affairs are taken e.plrlcaUy. 
Although 'empirical* simply designates experiential, to be experienced Is 
taken In the narrow sense of to be observed. Thus, propositions about what 
is desirable inherently or in Itself are ruled out. What is or has been can 
be observed as can be what is desirable relative to something else. Science 
and technology (or what I have cone to call 'praxiology'*) are possible on 
this empirical vlewS of states of affairs. Philosophy is not. But surely 
one can engage in disciplined inquiry about ideal states of affairs. One 
has but to recall Plato's Bepubllc which is a treatise on the ideal man and 
the Ideal society or state. Plato treats not of what is desirable relative 
to something else but of what is desirable in and of itself. Moreover, as 
his words make clear, he is not describing what is or necessarily will be: 

"Well," said I, "in heaven, perhaps a pattern of It Is Indeed 
laid up, for him that has eyes to see,. and seeing to settle 
himself therein. It matters nothing whether it exists any- 
where or shall exist; f or |e would practice the principles of 
this city only, no other.' 

Theoretical research, therefore, is of three kinds: scientific, praxio- 
logical, and philosophical. Figure 2 summarizes the kinds of research and 
the kinds of theoretical research. 

The final confusion to be considered is also about theoretical research. 
Theoretical research is not only taken in simply an empirical sense, which 
has been shown above to be a mistake, but also its rules are limited to those 
of collecting and Interpreting data. To state the matter differently, 
statistics and design are emphasized and concept and theory formation are 
neglected. Tals neglect arises from taking Induction In a Baconian sense or 
by holding a narrow inductlvlsfs view of research. The theoretical knowledge 
the researcher Is after Is taken to arise simply from the data (from states 



of ftllalrs). But clearly this will not do. One must bring theory to states 



of affairs in order to direct one's research. As Hempel stated the matter: 

Let us just note that an inquiry conforming to this idea /the 
narrow induct ivist's view of research/ would never go beyond 
the first stage ^itage of observing and recording facts/, for-^ 
presumably to safeguard scientific objectivity— no initial 
hypotheses about the mutual relevance and interconnections of 
facts are to be entertained in this, stage, and ss a result, 
there would be no criteria for the selection of the facts to 
be recorded. The initial stage would therefore degenerate 
into an indiscriminate and interminable gathering of data from 
an unlimited range of observable facts, and the inquiry would 
be totally without aim or direction.'^ 

It is ret reduction, not induction, which is the source of theory. 
P^lrce introduced the concept of retroduction: 

The inquiry begins with pondering these phenomena in all their 
aspects, in the search of some point of view whence the wonder 
shall be resolved. At length a conjecture arises that furnishes 
a possible explanation by which I mean a syllogism exhibiting 
the surprising fact as necessarily consequent upon the circum- 
stances of its occurrence together with the truth of the cred- 
ible conjecture as premises. . . . I whole series of mental 
performances between the notice of the wonderful phenomenon 
and the acceptance of the hypothesis , . . I reckon as comprising 
the First Stage of Inquiry. Its characteristic formula of rea- 
soning I term Retroduction.^ 

The theory models approach® emerges when one notices that theoreticians find 

their point of view in theory that has worked with other states of affairs. 

Theory provides models for theorizing. The theory models approach is 

schematized in Figure 3. This approach is neither reductive nor deductive, 

for the theory is neither the same as nor implied by the other theory. 

Although induction is not the source of theoretical knowledge and 

retroduction which is is not deductlv^, yet induction, and deduction also are 

important to the theoretical research process. Induction is the logic of 

verification, of design and statistics^ while deduction along with retroduction 

is the logic of theory formation. Deduction permits the derivation of Id^^as 

through implication. Thus all three logical modes— induction, deduction. 
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and retroduct Ion— furnish the rules of theoretical research. 

To summarize: research cannot be limited to the theoretical nor can 
theoretical research be limited to the empirical nor can empirical theoretical 
research operate simply by the rules of induction. Rather research is of 
three kinds-- theoretical, qualitative, and performative— and theoretical 
research is empirical (scientific or praxiological) as well as non-empirical 
(philosophical), and theoretical research must operate by the rules of 
retroduction and deduction to produce theory and by induction to relate 
theory to states of affairs. 

Now that the prevalent confusions about research have been sorted away 
those about education must be too. Fven though we are clear about research, 
we must likewise be clear about education or educational research will remain 
ambiguous • 

Frankena has pointed out four senses of 'education*: 

(1) the activity of educating carried on by teachers, 
schools, and parents (or by oneself), 

(2) the process of being educated (or learning) which 
goes on in the pupil or child » 

(3) the result , actual or intended, of (1) and (2), 

(4) the discipline or field of inquiry that studies 
or reflects on (1), (2), and (3) and is taught in 
schools of education.^ 

He concludes that 'education' in sense 1 is the formation through instruction 

] of desirable dispositions or excellences, in sense 2 the acquisition througli 

I learning of desirable dispositions or excellences, in sense 3 the possession 

Of desirable dispositions and excellences, and in sense 4 the study of 

education in the other three senses. Although he does not indicate such, 

It is obvious that senses 2 and 3 are a part of 1. Formation is through 

learning and involves acquUition. It is obvious also that Frankena 's sense 1 

\ i» ot good (desirable) education and ao the study of education Is limited to 

I 

Q - that of good education. 

ERIC 



E. S. Uaccia has considered seven senses of 'education': development, 
learning, training, instruction, good education, schooling, and subject matter. 
Training, instruction, good education, and scnooling are too exclusive; 
•education* is taken in too narrow a sense. Training involves direct learning, 
while instruction involves indirect learning, e.g. loarning mediated through 
symbols. Since training concentrates on the kind of learning human beings 
have in coir>mon with infra- animals, no wonder human education is often equated 
(as ':?ir«nkena does) with instruction which emphasizes the kind of learning 
unique to supra-animals. Both training and instruction, however, constitute 
education. It is patent that one can be educated badly; one's learning need 
not be desirable from the standpoint of what is achieved. Thus, good education, 
Frankena's sense of 'education', is too limiting. Finally, the school is 
only one of many possible educational arrangements; there are alternatives to 
schooling. 

•Education* too can be taken in too broad a sense. Development and 
learning are two such inclusive senses. As development, education becomes as 
broad as life. As learning, education becomes not quite as broad as life, for 
all development cannot be attributed to learning, e.g. growing in physical 
size. But, as learning, education includes too much. Learning can occur 
without teaching. 

To avoid taking too little or too much as education, education should 
be taken as a teaching. learning process. To be a teachingr learning process 
Is to be one in which somebody teaches something to somebody somewhere. 
Teacher, curriculum, learner, and setting would be included then in education. 
The setting could be more than physical; it could include persons such as 
administrators, counselors, and custodians. 



Table sunnnarlzes that neither teaching nor learning need be achieved 
tc have education. Effective education, however, would demand the achievement 
of both. It should be noted too that achievement is not possible without the 
task, and that the goodness (other than in an instrumental sense which is 
effectiveness) is a question beyond effectiveness. One can be effectively- 
bad ly educated. 

One sense of 'education', education as sr' *:er, still remains. 

This is Frankena's sense 4, but not taken here xu uis limited sense of the 
study of good education. Rather 'education' in the sense of discipline is 
the result of studying the teaching learning process. In order to avoid 
confusion between the object of study and the study, E. S. Maccia has 
introduced 'educology'l* to stand for the latter. 'Education' is retained 
for the teaching- learning process. 

Based upon the above analyses, educational research is rule-governed 
inquiry into the 'ceaching- learning process in order to produce the discipline 
of educology, i.e. to produce knowledge about education. E. S. Maccia has 
overlooked knowledge of that one and knowledge of how and so has equated 
educology with prepositional or theoretical knowledge. Thus, educology for 
her had three branches: science of education, praxiology of education, and 
philosophy of education.15 Although recognizing this limitation, this paper 
will be directed to educational research that has as its outcome theoretical 
knowledge. 

What the educational researcher seeks if he is attempting to obtain 
theoretical knowledge is a description's of education. This description can 
be either of education or effective education or good education. Consequently, 
theoretical educology (E^) consists of science of education (se) . pra.-iology 
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of education (P®), and philosophy of education (Ph«): 

eT = U U Ph« 

«-other limitation of this paper is thatit will be directed toward scientific 
educational research, i.e. research resulting In S . 

A ci. ic description of education consists in categorizing its 

components and the connections between its components. The four major 
components of education (e), the teaching- learning process, are 
teacher (t), curriculum (c), learner (D, and setting (s) : 

e=tUcUlUs 

The categories characterizing each of these major components must be set 
forth: 

t = ti U . . . U 
c = Ci^U . . . U 
1 = Ij U . . . U In 
s = si U . • • U 

Then the connections must be set forth. For instance with respect to 
learner components, the affect of one learner component upon another 

If ^>'^ 

and the aifect of teacher components, curriculum components, and setting 
components upon learner components 

tj ^> Ij 

Cj Ij 

^> h 



Of necessity, sophisticated description proceeds to a level of combined 
components 
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SIGGS AS MODEL 

SIGGS was used as a model for an educational theory about schools. 
In this development, the defining characteristics of any syetem which were 
set forth in SIGGS were given meaning in terms of a school. More specifically, 
kinds of school components, affect relations, and information were set forth. 
Since the school is a human system, its components are those characteristic 
of any human system, i.e. persons, things, and symbolic characterizations. 
The affect relations of a school from the standpoint of the affector therein 
are instructional, inquiry, governing, and f acil^:ating• while those from 
the standpoint of the affectee are referent, expert, legitimate, reward, 
and punishment. To illustrate how affector and affectee affect relations 
interrelate, consider the affector role of governing and the affectee role 
of reward. The affector role of governing determines a relationship between 
an educational leader and an educational administrator which establishes a 
path of communication, while the affectee role of expecting reward establishes 
a path for influence of the leader over the administrator. The kinds of 
information are simply iterations of the kinds of components and affect 
relations. 

The next step in the development was to give meaning to the properties 
of systems in terms of a school. For instance, centralness, CE, a graph 
theoretic property of any system v^hich designates concentration of channels, 
was given meaning in a school in terms of concentration of relations between 
components of a school. When a school has much centralness, there is much 
centralization in its organization, e.g. many persons of a school have no 
lines of communication while a few have many. Another instances of a property 
given meaning in terms of the school is the graph information theoretic property of 
toputness, TP, which is given meaning as school demand. Toputness is the 
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selective information on the negasystem, I.e. the environment of a system. 
In the context of a school, toputness becomes the environment of a school 
and so the demands placed upon it. 

To complete the development, relations between the properties of a 
school were stated. Two hundred and one such relatings, i.e. hypotheses 

about a school, were devised. CEt ^> TPl Is one of the hypotheses and 

expresses the proposition that as the centralization of a school increases the 
environment of a school becomes constricted or the demand placed upon a 
school decreases. 

The above hypothesis and other hypotheses that include the property of 
centralization were utilized to explain aspects of the Ocean-Hill Brownsville 
Case.^® One could explain why the needs of the ghetto could not be met in 
terms of the centralization of the school system.20 The ghetto could not 
place its demands upon the school system, because there were few lines of 
communication from the Ocean-Brownsville District. As the centralization 
increased, the demands decreased. Examples of the hypotheses utilized to 
explain the case were: 

CEt > IMt 

? 

CEt A SE >> SBi 

CE > It 

'IM' stands for wmeness which is isomorphic in quality. Centralization in 
a school system when it increases leads to a decrease in the expression within 
the system and hence to standardization. THus, the citj^wide reading lists 
m the New York School System were explained. 'SE' stands for stress on the 
school system. V/hen centralization increases and the stress is above a 
certain value what happens is a decrease in stability. The anger of the black 
communities which became lockouts and boycotts points to the --rest stress or 
crisis lacing the schools of Hew York City. No wonder the system became 
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increasingly unstable. Finally 'I' stands for lack of paths of influence, 
independence. Clearly, if the centralization is below a certain value, thea 
independence occurs. Independence in turn leads to stability being below a 

certain value (It ^> 'Sb) . New York's children being locked out of their 

schools three times by the strikers attests to not enough stability in their 
schools. Incidentally, this explanation by means r£ the SIGGS Educational 
Theory also points to a way of controlling the school system in order to 
serve the people. The way is to control centralization; too much or too 
little is not wanted. 

A further development with respect to SIGGS was to use it as a model 

for a theory of education whether it be schooling or not. The beginning of 

21 

this development is recorded in. our paper presented last summer at Oxfora. 
In that paper the four major components of education are taken as subsystems: 
teacher, curriculum, learner, and setting. See Figure 4. This taking of 
subsystems depends upon utilization of SIGGS set theoretic notions. Since a 
system is a set of at least two elements that form a sequence, so is a system 
within a system or a subsystem. Thus, the teacher subsystem is a set of at 
least two behaviors (t = t^ U . . • U t„ where n ^ 2) as is the learner sub- 
system. The curriculum and setting subsystems each also consist of 2 or more 
elements. The set theoretic notion of complement permits the selection of 
any of the four major components as the system, e.g. teacher, and the concomi- 
tant taking of the remaining three components as the negasystem, e.g. learner, 

curriculum, and setting. 

The information theoretic notions of SIGGS provide a framework for 
categorizing the behaviors or elements of the four major teaching- learning 
components. These components would be set forth within the set theoretic 
framework as described above. To illustrate, the" verbal behavior of teachers 
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(initiating behavior consisting of either structuring or soliciting and 
ref lexing behavior consisting of either responding or reacting22) ^^n be 
treated as selective information and hence the probable occurrence of instances 
of teacher verbal behavior in the categories is determinable, lhat is to say, 
one can obtain an B measure or the amount of uncertainty for locating a 
given verbal behavior in any one of the categories. One could, of course, 
do likewise for learner verbal behaviors. In fact, all elements of the 
teaching- learning system or subsystems conceivably could be categorized 
thusly. Thereby SIGGS information theoretic properties, such as toput and 
input, can be used in developing teaching- learning theory. 

Another advantage of SIGGS is its fruitfulness in characterizing inter- 
active aspects Of the teaching- learning process. Both information and graph 
theoretic notions h^lp in this matter. First an example of an information 
theoretic notion of heuristic value. One can determine the flow of verbal 
behavior from learner to teacher through the concept of faedin, which Is 
shared Information. Taking an H measure on learner verbal behavloir-the 
toput— and on teacher verbal behavlbi— Input, then the commonality can be 
measured or a T measure obtained. Obviously, this could tell us of the 
Interactive verbal pattern between learner and teacher. Is th«- learner 
getting through to the teacher? Is the teacher's verbal behavior as x -flexlve 
as the learner's Is Initiating? Etc. 

A SIGGS graph theoretic notion met elsewhere In this paper will be cited 
again as It functions to treat of interaction. Centralness permits viewing 
the concentration of flow of verbal behavior In a group of many learners and 
ft teacher. If there Is much centralization In this size teaching learning 
group, there Is much verbal flow between the teacher and a few students and 
little verbal flow between the teacher and most of the students. 
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Ito complete this brief sketch of the new direction In SIGGS as a model 
for educational theory. It should be noted that the main shift Is In the 
categorization of components and relations within education. It is a shift 
frcm the school to the teaching- learning process; a shift from a special case 
to the general. Accordingly, the hypotheses developed in the educational 
theory of the school will have to be modified. As an illustration, the 

hypothesis, CEt >^TPi, would be restated in terms of a teachlngr learning 

group. As the channels between teacher and learners increase in concentration, 
there is a decrease in the learners' demands upon the teacher. Undoubtedly, 
this new direction will suggest hypotheses beyond the two hundred and <me. 
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'U' stands for universe of discourse 
•S* stands for system 

stands for negasystem 
*SP* stands for storeputness 
*PT* stands for feedthroughness 
*FI* stands for feedinness 



tippf 
• Ip. 

•FO* 
•FP* 
•OP* 
•FB* 



stands for toputness 
stands for Inputness 
stands for feedoutness 
stands for f romputness 
stands for outputness 
stands for feedbackness 



Figure 1 



(p. 99, Maccla and Uaccia, 1866.) 
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INDIRFCT SYSIEM QiAPACTERIZATIONS 
PRIMITIVE 

1. unixrerse of discourse, U 10. condition, F 

2. conponent, s 15. value, V 
4* characterization, CH 

CJSFINED 

3. group, S 
5, infonnatlpn, I 
5-1. selective infomation, Ig 



7-1-1. direct directed affect 
relation 

7-1-2. indirect directed affect 
relat:on, 



6- 1-1. nonconditional selective 

information, I§ 

5-1-2. conditional selective 
inforDatlon, I§ 

6. transmission of selective 
information, 

^(ISjf lS2' * • • »^Sj^» • • '^^Sj^^ 

7. affect relation, 

7- 1. directed affect 

relation, Rq^ 



9. negasysteri, 7 

12, negasystem state, 81!^ 

14. negasystem property, 

17. negasystem property state, STpg 

19. negasystem environmentness , Eg 

21. negasystem environmental 
changeness, £C|^ 

24. fromputness, FP 

25. outputness, OP 



Table 1 

(19, 21, 24, and 25 are negasystem properties.) 



(p. 68, Maccia and Maccia, 1966.) 
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DIRECT SYSTEM CHARACTERIZATIONS 
HON- PROPERTIES 



8. system, S 
11. system state, STg 



13. system property, Pg 

16. system property state, ST|^ 



PROPERTIES 



18. 


system environmentness 




48. 


interdependent ness , ID 


20. 


system environmental 
changeness, EGg 


49; 


wholeness, W 




50. 
51. 


integrat ionness, IG 
hierarchically, orderness, HO 


22. 


toputnessy TP 




52. 


f lexibleness, F 


23. 


inputne^iSy IP 




53. 


homomorphismness, HM 


26. 


storeputness, SP 




54. 


isomorphismness , IM 


27. 


feedinness, FI 




55. 


automorphismness, AM 


28. 


feedoutness, FO 




56. 


compactness, CO 


29. 


f eedthroughness , FT 




57. 


centralness, CE 


30. 


feedbackness, FB 




58. 


sizeness,, SZ 


31. 


f iltrationness, FL 




5C. 


conplexness, CX 


32. 


spillageness, SL 




60. 


selective informat ionness, SI 


33. 


regulationness, RG 




61. 


size growthness, ZG 


34. 


ccmpatibleness, CP 




62. 


complexity growthness, XG 


35. 


openness, 0 




63. 


selective information 


36. 


adaptiveness, AD 






growthness, TG 


37. 


eff icientness, EF 




64. 


size degene rat ionness, ZD 


38. 


complete connect ionness, CC 


65. 


complexity degener at Ionness, XD 


39. 


strongness, SR 




66. 


selective information 


40. 


unilateralness, U 






d e generat ionnes s , TD 


41. 


weakness, WE 




67. 


stableness, SB 


42. 


disconnect ionness, DC 




68. 


state steadiness, SS 


43. 


vulnerableness, VN 




6S. 


state determinat ionness, SD 


44. 


passive dependentness. 


Dp 


70. 


equif inalness, EL 


45. 


active dependentness. 


J>A 


71. 


homeostasisness, HS 


46. 


independent ness, I 




72. 


stressness, SE 


47. 


segregat ionness, SG 




73. 


strainness, SA 



Table 2 



(p. 69,. Maccia and Maccia, 1S66.) 
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21 




ERJC 



22 



erJc 



STATE (g AFFAIRS TASK ACHIEVEMENT 

mCHING LEARNING TEACHING LEARNING 

TEACHING X 

EFFECTIVE TEACHING X X 
LEARNING X 

EFFECTIVE I£ARNING X X 

EDUCATION X X 

EFFECTIVE EDUCATION X XXX 

Table 3 
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EDUCATION 



z 
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N 






E 




U 




E 






R 




L 
U 
M 




R 






SETTING 





Figure 4: The Subsystems of Education 
(Maccia and Haccia, 1972) 
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FOOTOOTES 



ERIC 



1. 



2. 



4. 



9. 



10. 



The SIGGS Ibeory Is developed fully In Project No. 5-0638, DFVELOPMKNT 
OF EDUCATIOKAL THEORY DERIVED FROM THREE THEORY KODFIS, by Maccia and 
liaccia, U. S. Office of Education, December, 1966. 



As Is coBunon In the literature, the plural of 'system' is used. It 
would make more sense not to because "General has the same meaning as 
s" (W. Ross Ashby, 
R8SEARCH, December, 1964, p. 3). 



"General Comment," SOCIETY FOR GENERAL SYSTEMS 



3. "General Systems Theory," MAIN CURRENTS OF MODEN THOUGHT, Vol. 71, 1S55. 



Kotarbinski introduced the term 'praxiology' for the discipline of 
effective action (PRAXIOLOGY, translated by Olgierd Wojtasiewicz, 
New York: Pergamon Press, 1S65) . Since 'technology' usually refers 
to physical praxiologies and carries with it the unwanted notion of 

4-^ysU^*^„^a oo nM/>v4/.aa 11m11-oH In <ir.rtm>. thn term 'DraxiolOey' iS 



techniques as practices limited in scope, the term 
apt for knowledge of educational practices. 



more 



5. It is becoming obvious that 'observation' cannot be taken in the sense 
of the hard sciences, if we are to have sciences of human behavior. 

We must be able to get at covert as well as overt behavior. The phenom- 
enologlcal approach which opens up to us the contents of consciousness 
will undoubtedly become part of science's verif icational moves. Thus, 
the sense of ^observation' will be stretched. 

6. W. H. Rouse did the translation and these words of Plato are found in 
Book 9, 5S2. 

7. Carl G. Hempel, "Recent Problems in Induction," MIND AND COSMOS, edited 
by Robert G. Colodny, University of Pittsburgh Press, 1S66, p. 114. 

8. VALUES IN A UNIVERSE OF CHANCE, pp. 370-371. 



This approach was developed and used in two U. S. Office of Education 
research projects: the one cited in Footnote 1 and Project 1632, 
CONSTRUCTION OP EDUCATIONAL THEORY MODELS, by Maccia, Maccia, and Jewett, 
1963. 

W. K. Frankena, THREE HISTORICAL PHILOSOPHIES OF EDUCATION, Scott, 
Foresman and Company, 1S65, p. 6. 



11. Ibid ., pp. 6-7. 

12. "Philosophy of Educational Science," PROCEEDINGS OF THE INTERNATIONAL 
CONGRESS ON LOGIC, METHODOLOGY, AND PHILOSOPHY OF SCIENCE, Bucharest, 
1S71. 

13. Table 3 is taken from "conceptual Structures for Curriculum Inquiry," 
presented at the American Educational Research Association, 1872, p. 7. 

14. In "Logic of Education and of Fducatology: Dimensions of Riilosophy 

of Education" (PROCEEDINGS OF THE PHILOSOPHY OF EDUCATION SOCIECT, 1964) 
E. S. Maccia introduced the term 'educatology* for the study of education. 
Following W. Gruen's susjestion, she changed to 'educolo^y'. See Analysis 
as Metatheorizing" (PROCEEDINGS OF THE PHILOSOPHY OP EDUCATION SOCIETY, 
1970) ♦ 
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15. "Educational Ttieorlzlng Without Mistake." STUDIES IN PHIIXWOPHY AND 
EDUCATION, Volune VII, Nufflber 2, 1972. 

16. It Is the usual notion that theoretical knowledge, when It has progressed 
beyond the natural history stage, consists not only of descriptions but 
also of explanations. It Is thought that the first or natural history 
stage Is the description of states of affairs through setting forth 
their properties, I.e. characterizing states of affairs. The second 
stage Is taken as explanation. I.e. setting forth why a state of af'"^" 
has a property through relating properties to other properties. The 
generalizations In the first stage are taken to be description, In the 
second explanations. Clearly, generalizations In the second stage aj-® 
also descriptions, descriptions of connections between properties, aioeit 
utlllzable for explanation. See William P. Alston, The Place of 

the Explanation of Particular Facts In Science," E«IU)SOPHY OF SCIENCE, 
38:1, March, 1971. 

17. • is not to be taken in the sense of only if. It indicates a 

connection which must be further explicated. 

18. See the project cited in Footnote 1. 

19. The Ocean-Hill Brownsville Case had to do with the dissention and disruption 
surrounding one ghetto conauunity run demonstration school district in 

New York City. In MAN AND SYSTEMS, edited by M. Rubin (Gordon and 
Breach, 1971). 

20. The model can be used even though there is a shift from the school as 
system to a group of schools as the system. 

21. "Information Theoretic Extension of the Cybernetic Model and Theory of 
Education," presented at the World Organization of General Systems and 
Cybernetics, University of Oxford, August 28-September 1, lC/2. 

22. A. A. Bellack, et. al., THE LANGUAGE OF THF^ CWSSROOM, Teachers College 
Press, Columbia University, 1966. 
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